Complete active space SCF and contracted CI calculations have been performed on the potential surface of the Ni2-C2H4 complex in the singlet state. The ethene geometry and position relative to Ni2 was optimized while the Ni-Ni distance was kept fixed at 2.5 •.
Four possible symmetric geometric arrangements were considered, yielding only an end on ~--bonded structure as bound. This is a consequence of the charge buildup between the nickel atoms and charge depletion at the ends, coupled with electron mobility along the bond axis, in the nickel dimer.
The energy minimum corresponds to a C2H4 moiety distorted 21% towards a C2H 6 geometry, with a bond energy o 24.6 kcal/mol at the CCI level and 28.1 kcal/mol with cluster corrections included. The binding is described by a donation backdonation mechanism. These results are discussed in connection with earlier work on Ni(C2H4) and Ni2(C2H4) and in connection with experimental work.
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I. Introduction
The transition metal olefin bond is of fundamental importance in organometallic chemistry, and understanding of the mechanisms involved in its formation is essential to the understanding of organometallic chemistry, which has many important areas of application, such as homogeneous and heterogeneous catalysis. Complexed olefins, for example, are used as starting agents in many types of reactions in homogeneous catalysis [1] . Recent progress in experimental methods has enabled high precision work on isolated complexes consisting of small organic/inorganic molecules and small metal clusters, especially in the field of matrix isolation techniques [2] and molecular beams [3] . The development of ab initio quantum chemistry during the last five years has made it possible to predict the properties of small molecules containing transition metal atoms to a reasonable accuracy. A number of such studies have also been performed using current MCSCF and CI techniques (see for example Ref. [4] [5] [6] [7] [8] [9] [10] [11] [12] ).
One important class of molecules which has been studied extensively is NiX, where X is a small molecule like CO, C2H4 or C2H 2. These molecules were previously thought to be very weakly bound with a triplet ground state arising from the d9s(3D) configuration of nickel [4, 5] . Rives and Fenske [6] showed, however, that NiCO had a singlet ground state. The bond energy has later been computed to be close to 30 kcal/mol [7, 8] . The binding occurs through a mixture of the d9s (1 D) and d 1o(1S) configurations of nickel where the dominating feature is an sd hybridization, which unshields the nickel atom making room for a reasonably strong dative bond [7, 9] . The same bonding mechanism occurs for other NiX compounds [9, 10] and is also found in the corresponding low spin iron systems [8] . It is also responsible for the low barrier found in the reaction between singlet nickel and hydrogen [11 ] and for the chemisorption of hydrogen molecules to a nickel surface [12] .
In a previous paper we have reported a detailed investigation of the bonding mechanism and electronic structure of NiCzH4 [9] . The present contribution presents the results from a corresponding study of the association of C2H4 to a nickel dimer. The ethene-nickel system has been chosen as a typical example describing the bonding between a small transition metal cluster and an organic molecule. Future studies will include also clusters with a larger number of nickel atoms.
Three earlier theoretical studies of Ni2(C2H4) have appeared in the literature [4, 5, 13] . The SCF-Xo~ calculation by R6sch and Rhodin [13] does not include a discussion of structures and total energy and is therefore of less interest in connection with the present work. Basch et al. [5] find in their SCF-CI study the "end on" ~ coordinated structure (cf Fig. la) to be more stable than the dtr-Ni2(C2H4) structure (Fig. lb) . The same result was obtained by Ozin et al. [4] in their GVB-CI calculation. They estimated the bond energy to be around 27 kcal/mol, assuming a 3A2 ground state configuration. The geometry of the ethene moiety was found to be only slightly distorted compared to the free molecule (6Rcc = 0.02 ,~ and CH bonds bend 2 ~ out of the ethene plane). These results are very similar to those found for Ni(C2H4) in a triplet state, where the bonding is expected to be very weak [9] . The bond in the dimer complex is, however, considerably stronger and a larger distortion of ethene might have been expected. A possible explanation is the smaI1 basis set, especially the lack of diffuse 3d-type functions on nickel, which results in an artificially large bond energy due to superposition error, but an inadequate description of the bonding.
